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ABSTRACT

The method of elementary solutions, the Cn
method, and the integral transform method are used
to compute the flux-distortion factor for a foil placed
in an exponentially varying flux.

" 1. INTRODUCTION

In two recent papers,“’ the earlier work of Williams®
on flux-depression factors due to a constant source was
extended to allow the foil to scatter as well as absorb
neutrons. Here we wish to give the results for a similar
extension when we consider a foil placed in an exponen-
tially varying flux.*

We consider the foil to be region 1, x € (-a,a), and that
in the foil and region 2, |x| > a, the neutron angular flux
is defined by the one-speed neutron transport equation,
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3 1 N’
g Falnp) + Folxp) =3 ca [ Folnpdy’
a=1and2 . (1)

Here we seek, for ¢, < 1 and ¢; < 1, solutions of Eq. (1)
such that

Fi(xa,p) = Fo(xa,p) , pe(-1,1) , (2a)
.[-11 Fy(x,u)dp — exp(x/no) , as x— = (2p)

and
S Fa-xpdu— 0, as x— = (2c)

where 7o is the discrete eigenvalue for region 2. Explic-
itly, we wish to compute the flux-distortion factor,

1 2 1
2a f-a f-x Fy(x,p)dpudx
A = 1 a . (3)
oo S expla/no)dx

From Eq. (3), it is clear that A is normalized so that
A =1 when c, = ¢, i.e., when there is no foil. Before
discussing the solution, we find it convenient to sym-
metrize the problem by introducing

lpa (xrp') = Fa(x’“-) + Fa ("x,'[J-) , a= land 2 . (4)
Thus, we seek solutions of
1 1
B valml) s Ve =5 6 [ Vatowa , (9)
such that
lpa (x,P-) = ‘pa (-x,'l-l) ) (68.)
wl(a’lJ') = ‘PZ(a)P’) y K€ ('1:1) s (Gb)
and
[, walnwdp — explx/m)) , as x— = (6c)
We note that
A = (470 sinh a/m)~" f_: f_ll Yalx,u)du' dx . (7)

In the following section, we sketch briefly the solution by
three different methods, and in Sec. III we list our numeri-
cal results.






